Journal 


of the 


Optical Society of America 


and 


Review of Scientific Instruments | 


EDITOR-IN-CHIEF: PAUL D. FOOTE 
Bureau or STANDARDS, WASHINGTON, D. C. 


AssIsTANT Eprror-in-CHIeF AND Bustvess MANAGER: F. K. RICHTMYER 
Cornet University, Irnaca, N. Y. 


ConsuLtTiInc Business MANAGER, M. E. Leeps, PaILaDELpui, Pa. 


Associate Editors: 
Term Ending Term Ending Term Ending 
Dec. 31, 1929 Dec. 31, 1927 Dec. 31, 1925 
E. C. CRITTENDEN H. D. CURTIS G. K. BURGESS 
HERBERT E. IVES WILLIAM DUANE K. T. COMPTON 
R. A. MILLIKAN PAUL E. KLOPSTEG L. R. INGERSOLL 
L. P. SIEG L. SILBERSTEIN Cc. E. K. MEES 
J. P. C. SOUTHALL L. T. TROLAND C. E, MENDENHALL 
H. S. UHLER F. E. WRIGHT D. C. MILLER 


Volume 11, Numbers 1 to 6, 1925 





OFFICE OF PUBLICATION: 
GrorGE BANTA PUBLISHING CoMPANY 
450-454 AHNAIP ST 
MENASHA, WISCONSIN 

















Ww a woo . 
TABLE OF CONTENTS 
Volume 11 
JULY 
Series in the Arc Spectrum of Nitrogen.....................-.+.5- C. C. Kress 1 
The Order of Appearance of Certain Lines in the Spark Spectra of Cadmium and 
IN oo a5 bck Meee eed mee nee nes F. L. Brown anv J. W. Beams, Jr. 11 
Quantum Number Relations in Series Spectra.................R. B. Linpsay 17 
INSTRUMENT SECTION 
Design and Calibration of a Phonodeik.......... .S. HERBERT ANDERSON 31 
An Instrument for the Laboratory Testing of Binocular ‘Telescopes ee ganache 
......G. W. Morrirt AnD Paut B. Taytor 45 
The Decrease i in . Electromotive Force of Unsaturated Weston Cells............ 
.WarRREN C. VosBuRGH 59 
A New Type of Telescope Especially ‘Adapted to Spectrometers (ike i SS a PY 
. .Cuaries S. Hastincs 63 
Methods for Measuring the Effect of Temperature on Magnetic Properties . 
. EARLE M. TERRY 67 
Some ‘Tests on the Accuracy of Measurement with the Rotatory Dispersion 
Colorimetric Photometer................ wceccesciee S Gaapew FF 
er I, os, Sincilen ccdcweaduulctcsichabenente samen J. D. Tear 81 
Sodium by Electrolysis Through Glass. . .......Ropert C. Burt 87 
Sais th ktun vetens veabhescauds 9, 10, 16, 30, “4, 57, 58, 62, 66, 74, 79, 80, 92 
AUGUST 
A Spectrophotometric Study of Certain Cases of Structural Color.............. 
.ERNEST MERRITT 93 
Spectral ‘Racrgy ‘Characteristics of the ‘Constricted Mercury Vapor Lamp...... 
ee eee GEORGE SHANNON ForBES AND GEORGE R. HARRISON 99 
Visibility of Radiant Energy Equation....................... J. W. T. Watsh 111 
Photographic Sensitometry with Fluorescent Oils ....... Georce R. Harrison 113 
Joint Meeting of Optical Society of America with American Physical Society.... 125 
INSTRUMENT SECTION 
A Torsion Balance for Measuring Radiation Pressure.............. J. D. Tear 135 
A Direct System of Design for the Cemented Two-Lens ane Objective. . 
.G. W. Moritz 147 
The Effect of Transverse Joints o on 1 the Magnetic Induction i in | Nickel eee 
.......L. W. McKernan 169 
The Geophysical Laboratory Furnace Thermostat. ree, _Howanp S. Roperts 171 
Microscope Illumination by Means of Quartz Rod... .......S. B, Lerrer 187 
The Formation of Alpha-Ray Tracks by Simple Means. ...................... 
. Cuas. T. Knipp AND N. E. Sowers 191 
A Magnifying Stereoscope and ‘Camera Lucida; Two Instruments for Airplane 
EE cd ntsc aivia: ce See © Ord Vain care maa SLAG PoE ee I. C. GaRDNER 195 
Li tw: eK ses cece nat raha te Seas d Aw GA a eee oT ee 109 
age byt aa .... .98, 112, 123, 124, 145, 146, 170, 186, 189, 190, 193, 194 


pase 





TABLE OF CONTENTS—Continued 
SEPTEMBER 


Multiple Electron Transitions and Primed Spectral Terms 

Ee ee ee eee el 
The Structure of the Red Lithium Line \6708 .......J. B. Green 
Photographic Investigation of Scattered X-Radiation............ P. A. Ross 


INSTRUMENT SECTION 


Two New Selenium Crystal-Bridges... .. A. M. McMauon anp F. C. Brown 
Analysis of Bi-Metal Thermostats. ; aera ee S. TimosHENKO 
The Theory of the Radiometer ... . H. E. Marsu, E. Conpon anp L. B. Logs 
Storage Batteries. . G. W. VINAL 
The Residual Aberrations in Coma-Free Cemented Objectives of the Crown- 
Leading Type .. ‘4h .. G. W. Morrirt anv O. K. Kaspereit 
A New Form of Radiometer. : ..R. L. Hanson 
The Design of a Cam for an X-Ray Spectrograph... James B. Friaur 
The Situation of American Scientific — 
Reviews. . 


N 
BER 
~_ 


B88Bs 2 


Notes..... ee arse ......212, 216, 220, 232, 256, 281, 288, 296 


OCTOBER 


The Red Neon Lines Keivin Burns 
Relative Glare of Moderately Colored Lights. 
aes .M. Luckresu, A. H. TaytLor,'anp L. L. HoLtapay 
On the Relation Between Time and Intensity in Photographic Exposure 
L. A. Jones ano E. Huse 
Characteristics of Photographic Materials. in the Ultra-violet. . 
_Groncz R. Hanatson 
O0.S. A. Progress Committee Report o on Radiometery and Photometry... 


INSTRUMENT SECTION 


The Theory of the Single Fiber Electroscope and a New Design of the Instrument. 
: .W. F. G. Swann 
An Automatic Recorder for Measuring Size-Frequency Distribution of Grains. . 
.Raymonp H. LamBert anv E. P. WIGHTMAN 
A Direct Reading Spectrophotometer Cart W. KEvFFEL 
A New Capillary Electrometer and the Relation Between the Mercury Displace- 
ments and the Radius of the Tube. . rn CLARENCE E. BENNETT 
An All Copper D’Arsonval Galvanometer with Small Thermal Emf 


Non-Polarizable Electrodes for Physiologica Purposes y 
, H. C. STEVENS AND  Enoce KARRER 
A Muscle-Nerve Chamber. eae H. C. Stevens AND ENocu KARRER 
Apparatus for Making any Linear Scale.......................J. J. Hopriexp 
A Modified Hartmann Test Based on Interference 
.I. C. GARDNER AND A. H. BENNETT 
An Electrically Controlled Micrometer Caliper CHARLES Moon 





TABLE OF CONTENTS—Continued 
NOVEMBER 


Some Rules of Spectral Structure.....Orro Laporte AND WILLIAM F. MEGGERS 
Depolarizing Influence of Alternating Magnetic Fields on Resonance Radiation. . 

(er OE RR er re ie eee a eee, Ere 
Spectral Centroid Relations for Artificial Daylight Filters.........K. S. Gipson 
Aspherical Lens Systems............................. LupwIk SILBERSTEIN 


INSTRUMENT SECTION 


Methods of Varying the Sensitivity of Galvanometers ............F. WENNER 
Dimensional Variation of Duplitized X-ray Film 
A New Laboratory for Precision X-ray Research 
......ALticE H. ARMSTRONG AND W. W. STIFLER 
Phosphor Bronze Helical Springs from the — of Precision Instruments. . 
W. G. BROMBACHER 
Silica to Glass and to Metal Joints ..sseeeede J. BUTTOLPH 
Measurements with a Lummer Gehrcke Plate... .. ......Joun K. Ropertson 
. 464, 471, 472, 508, 517, 518, 548, 558, 


DECEMBER 


The Influence of Temperature on the Photoelectric Effect of the Alkali Metals. . 
.HeRBertT E. Ives anp A. L. JonnsrupD 
Generalizations of the Rayleigh Formula for Molecular Scattering 
Ate .. JouHN Q. STEWART 
Studies in Luminescence P _.Donoray G. ENGLE AND B. S. Hopkins 


INSTRUMENT SECTION 


The Hydro-Oscilloscope VLApIMIR RoOJANSKY 
Capacity Measurement with a Double Oscillator.................! A. L. Fitcu 
An Alternating Current Bridge for Measuring Small Phase Angles in High Resis- 
tances.. IrvinG WOLFF 
A Rapid and Accurate Method of Correcting Measurements with Emanation Elec- 
troscopes for Ordinary Changes in Temperature and Pressure 
O. C. LESTER 
Simplified Lecher Wires for Short Wave Measurements. : .R. R. Ramsey 
A Simple Cathetometer. . ......H. H. Lowry 
A New manne Spectrothermograph. Josera W. Ettis 
_......580, 598, 615, 616, 624, 627, 628, 636 
Index to Volume 11.. 























OFFICERS 


OF THE 


OPTICAL SOCIETY OF AMERICA 
FOR THE YEAR 1925 | 


. Bell Teleph Laboratories Inc. 

President: HERBERT E. Ives a. 
° ° . Nela Research Laboratories, 

Vice-President: W. E. ForsyTHE Cleveland, Ohio. 

Cornell University, 


Secretary-pro-tem: F. K. RICHTMYER jun NY. 


Treasurer: ADOLPH LoMB Rochester, N. Y. 





The Council consists of the above officers, the Editor-in-Chief and 
the Assistant Editor-in-Chief and Business Manager of the JourNAL, 
the past President, L. T. Troland, Harvard University, and the 
following elected members: P. G. Nutting, Geological Survey; K. T. 
Compton, Princeton University; F. E. Wright, Geophysical Labora- 
tory; Carl W. Keuffel, Keuffel and Esser Co. 

The object of the Optical Society of America is to serve the interests 
of all who are engaged in any branch of optics from fundamental re- 
search to the manufacture of optical goods. 

The Constitution provides that anyone who has contributed materi- 
ally to the advancement of optics shall be eligible to regular member- 
ship in the Society with the privilege of voting and holding office. Any 
individual or corporation interested in optics is eligible to associate 
membership. 





